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CIRCULAR INTEGRATED CIRCUIT PACKAGE

BACKGROUND OF THE INVENTION

The present invention relates generally to the field of
packaging for electronic devices, and, more specifi-
cally, to packages for large scale integrated circuits.

At the present state of the art integrated circuits are
provided in rectangular dual-inline pin (DIP) packages
or in rectangular surface mounting flat packs. Very
large scale integrated circuits, herein referred to as
VLSI, containing thousands of gate equivalents are
now requiring up to forty pins, half of which are located
on each side of the rectangular package.

As the number of gate equivalents per VLSI chip
increases, the number of pins is expected to increase
and, therefore the length of the package is also expected
to increase. Large rectangular packages have a number
of disadvantages. First, long packages contain long
leads between the IC chip itself and the external circuit
creating a large parasitic capacitance component and a
large parasitic inductance component. These parasitic
components are particularly troublesome in high fre-
quency circuits where parasitic reactances approach
circuit design reactances. Second, a large number of
pins requires that the ratio of silicon area to packaging
area increase at a drastic rate, while the most require-
ments are for increasing complex dense packaging.
Thirdly, rectangular packages require lead placements
which introduce non-symmetrical design considerations
since there is little symmetry in a rectangular configura-
tion compared, say, to a circular or spherical configura-
tion.

A number of devices have been provided which ad-
dress these problems, but none are as suitable as is the
instant invention for the purposes intended.

SUMMARY OF THE INVENTION

It is, therefore, a primary object of the present inven-
tion to provide a circular integrated circuit package in
which the header to which an integrated circuit is
bonded is circular.

Another object is to provide a circular integrated
circuit package in which the pins are arranged in con-
centric circles since a circle provides the greatest sur-
face area for any given perimeter.

A further object is to provide a circular integrated
circuit package which is easy to insert into a printed
circuit board in which concentric circles of holes have
been provided. This is accomplished by making each
concentric ring of pins shorter as the distance from each
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ring to the center of the rings increases. The insertion of

each ring takes place one ring at a time and as each ring
is inserted the juncture between the next ring and the
printed circuit board is clearly visible.

A further object is to provide a circular integrated
circuit package in which the internal connections from
the portions of the pins which protrude from the header
are successively shorter as the distance from each ring
of pins to the center of the rings decreases, thus allow-
ing connections to span outwards in layers.

A yet further object is to provide a circular inte-
grated circuit package with a keyway so that the inte-
grated circuit package can only be inserted one way.

A yet further object is to provide a circular inte-
grated circuit package in which parasitic inductances
and capacitances are held to a minimum.
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A yet further object is to provide a circular inte-
grated circuit package in which any remaining parasitic
inductances and capacitances as well as propagation
delays due to lead length are easily predictable due to
the circular symmetry of the packaging.

Further objects of the invention will appear as the
description proceeds.

To the accomplishment of the above and related
objects, this invention may be embodied in the form
illustrated in the accompanying drawings, attention
being called to the fact, however, that the drawings are
illustrative only and that changes may be made in the
specific construction illustrated and described within
the scope of the appended claims.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

The figures in the drawings are briefly described as
follows:

FIG. 1 is a perspective view of the invention.

FIG. 2 is a bottom view of the invention illustrated
with many of the pins omitted for clarity.

FIG. 3 is a side view, also with most pins omitted for
clarity, of an embodiment in which the mounting pins
are all equal in length.

FIG. 4 is a partial cross sectional view, taken on line
4—4 in FIG. 1, of one embodiment of the invention
with connecting pins and internal pins varying in
height.

FIG. § is a partial cross sectional view, similar to
FIG. 4, of another embodiment of the invention with
internal pins of constant height and connecting pins of
varying heights.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

In FIG. 1 the invention 10 is a circular integrated
circuit package shown with disc shaped header 12 and
a multiplicity of connecting pins which may best be
understood with reference to FIGS. 2 and 3. Even
though header 12 is shown disc shaped any shape could
be substituted and yet retain the advantages of the lead
placement. In FIG. 2 the connecting lead arrangement
may be clearly seen as a set of concentric rings of con-
necting pins 14, 16, 18, 20, 22 and 24. A large number of
pins may be placed in each of the concentric rings and,
although six concentric rings are shown for illustrative
purposes, any number of concentric rings may be used.
A keyway 26 is created by providing a space between
pairs of pins which are spaced equally along the perime-
ter of each ring. An alternative keying system could
consist of varying the spacing in some other methodical
fashion.

An improved method of insertion may best be under-
stood with reference to FIGS. 4 and 5. Ordinarily,
inserting a device package with pins which could num-
ber in the hundreds would be a very difficult task. How-
ever, by making each concentric circle of pins longer as
the distance from each ring to the center of the concen-
tric circles decreases solves this problem. Therefore,
pins in concentric rings 14a, 164, 184, 204, 22a and 24a
in header 12a become successively shorter. This also
applies to rings 14b, 16b, 18b, 20b, 22b and 24b in header
12b. First, pins in inner ring 14a are inserted, then pins
in ring 164, then ring 184, etc. After each ring of pins is
inserted, the next outer ring may be easily inserted be-
cause it is in clear view extending below the bottom
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edge of any more outward ring. If a pin is bent it may be
easily seen and corrected.

Most existing packages have internal connections
made from the IC chip itself, 40a or 405, to pins lying in
a flat plane, such as the internal pin connections of rings
26b, 28b, 30b, 32b, 34b and 365 in FIG. 5. This connec-
tion mode has the disadvantage that in order to provide
vertical spacing between leads, each internal connect-
ing lead, such as lead 3856 must loop up then down,
which increases undesirable lead length. An-improve-
ment is provided by the arrangement shown in FIG. 4
in which internal pin connections of rings 264, 284, 30aq,
324, 34a and 36a become successively longer so that
internal leads such as 38a loop upwards only, thereby
keeping lead length to an absolute minimum.

While certain novel features of this invention have
been shown and described and are pointed out in the
annexed claims, it will be understood that various omis-
sions, substitutions and changes in the forms and details
of the device illustrated and in its operation can be made
by those skilled in the art without departing from the
spirit of the invention.

What is claimed is:
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1. A circular integrated circuit package, comprising

in combination:

(2) an insulating header to which may be bonded an
integrated circuit;

(b) a multiplicity of connecting pins arranged in con-
centric circles wherein said connecting pins pro-
trude through said header so that the portion of
said pins protruding above said header may be
connected to pads located on said integrated circuit
and the portion of said pins protruding below said
header may be connected to an external circuit;
and,

(c) means for keying said circular integrated package
so that said package may be mounted to a printed
circuit board in one position only, wherein said
portion of said pins protruding below said header
have differing lengths; wherein said length pro-
truding below said header of any of said pins lo-
cated on the circumference of any given circle of
pins is equal to the length protruding below said
header of every other pin located on the circumfer-
ence of the same said circle of pins; and, said length
protruding below said header of each of said pins
decreases as the radial distance to the center of said

concentric circles increases.
* * * * * .



